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(57)Abstract 

PURPOSE: To obtain a compd. which is useful as a 
heat-and fire-resistant polymer and gives a cured 
lightweight article excellent in heat resistance by 
selecting a specific poly 

(silyleneethynylenephenyleneethynylene) compd. 
CONSTITUTION: A poly 



(silyleneethynylenephenyleneethynylene) compd. is 
selected which has repeating units of the formula 
(wherein the phenylene group is o- m- or p-structured; 
R is halogen, 1-20C alkyl, 1-20C alkoxy. 1-20C phenoxy, 
2-20C alkenyl. 2-20C alkynyl, 6-20C arom., 2-20C 




disubstd. amino, 1-1 OSi silanyl, etc.; m is 0-4; when the 
phenylene group is o-or p-structured, then R' is H, 1 - 
20C alkyl, 2-20C alkenyl, 2-20C alkynyl, or 6-20C arom. 
; when the phenylene group is m-structured and m is 0, 
then R* is II, 1-20C alkyl, 2-20C alkenyl, 2-20C alkynyl, 
or 7-20C arom.; and when the ph nylene group is m- 
structured and m is 1 -4, then R' is H, 1 -20C alkyl, 2- 
20C alkenyl, 2-20C alkynyl, 6-20C arom., etc.). 
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ScDf^i ir», ^^pg^;^^ (ch 2 =CII 
SiCl 2 H) . T'J^^OO^V (CH, -CH 
CHi S i C I i H) , (2 1) 

[0040] 

[{fc2 8] 

CH 2 CH 2 -^3 



(2 1 ) 



Cl-Si-CI 

I 

H 



[0 04 1 ] TRShS^^OO (2- (3-e^n^ 
x*;u) $/5>ft£#»f R* #r 

ppx^Jl/V7> (CH-CS i C 1 , H) - 
OT'P/^W^'^ (CH = CCH, SiCl. 
II) . i?#&a (7 *~_il/X^x;l/) ->^> (PhC- 
CS i C 1, H) fc£#Vtf6n4. 
[0 04 2} R' #^f^*t.*&^*nn^:7>«<D 



C9) 



15 

mtls~C\t. i!^OD7*-^V7> (PhS iCI, 
H) . #Jft5$ (2 2) 

[0 043] 

Ut2 9] 



Me 

0 

Cl-ShCI 

I 

H 



(22) 



10 



[0 0 4-4] VmZ*lZ>i>?W~ p- WW^i 
(2 3) 

[0045] 
[ft3 0] 




Me 



CFSI-CI 
H 



(2 3) 



20 



[0 0 4 6 ] tf8S*i*^fan^*/^2/7> 4 
OXi^V)^v^ (PhCH, S i C 1 * H) , 
pp (2-7x^X^;W ^> (Ph (CH, ) , 
SiCl, H) . ^nn (3-7x.-;u^atvl/) ~> 
(Ph (CH, ) , S iC 1. H> . <2 

4) 

[0 047] 
[ft 3 1] 



Br 



30 



CI-SI-CI 

I 

H 



(2 4) 



[0048] -C*a?#l4y*0* (m-^u*) 7:c~ 

mm. (25) 

[0 049] 
[ft3 2] 

CH 2 CI 

y (25) 

ci-si-ci 
I 

H 

[0 05 0] -casn^^ao (p-^npy^) 
7xrj^7>, fllifeS (2 6) 
[005 1 ] 
[ft3 3] 



16 



CH 2 CH 2 CH 2 -^~^ OMe 



-10 2 0 6 9 

(2 6) 



I 

Cl-Si-Cl 
H 

[0 0 5 2] ti^nS^^aP (3- (4--* h^f 

^titrju) ^7^i'Wrtn^. 

5ft (5) 
[00 5 3] 
[ft3 4] 



40 



R*-Si-CI 
R 3 



(5) 



[0 054] T?iK3ft. CCrfflftSR 1 -R 3 ^**3R 
M-T. -rf^lS, x^;^ :/c*t^«, > 

? * *~MHt £<D&m& 2-20 (DTfr*-)^ 

P^7>a©«?rW^tf F 'i^f Jk>7> (M 
e 3 Si CDs ^Pd^^^XMe, SiC 
i H) . ZnuJ (Me S i C 1 H, ) . * 
aoh'jm^XEt, SiCl) , ^natPx 
tS>1/*/^> (Et, SiClH), ^aox^V7> 
(E t S i C 1 Hi ) . ^PPS/^PM'-^>7> 
(c-C* HnSiClH, K ^iu^^^> 
(C. H 1T SiClH, ) . ^PD^?ib^^>7 
XMo. (CH 2 =CH) S iCI) . 
;V5^?^^7> (Me, (HC-C) S i C I ) . * 
pp^^7y.^7>(Me 2 PhS i CI), 
^aa^x^;^>^> (PhS i c i IU ) > ^on^ 

>£y ^Jl/^S^V ( (Me, S i ) Me, SiCl) 

[0055] ^m<ow&ys^K^x\^ m#)t~$-z 

v y * 5/ ^ AKSIR O' ^ * p a f ^ > $ftfr 6 S * <Di*3l 
etTfc««^ ^ * V ^ Attn i^^aaV7>S<!:(Dffi 

«jssc <8) , (9> xttwwtss < i o) -cms 

50 ^ani/7> (S i C 1* H a ) tfrhte. m&ft (2 



CIO) 



17 



7) 

[0 0 5 6] 
[ft3 5] 



(2 7) 



[0 0 5 7] 

do. arssc (12) x«fii^ (13) x*mti 

UPS^V (SiCl, H* ) i*»6tt, fltifcS, (2) 
[005 8] 
[fb3 6] 

H. 



10 



(2) 



[0 0 5 9 ) V&Ztl2>#') 

(14). *83£5£ (15) X«$ji5S (16) "C«Sn 

aoj/7> ( S i C 1 1 H, ) tfrWX. flfc£5£ (2 
8) 

[0060] 
[ft3 7] 



(28) 



[0 06 i]r^n^^u (vyu>^i/>- 
2fcS; (8 ) % »JS^ ( 9 ) do) r*sti 

PP^^S/7> (MeS iC I , H) 
* (29) 

[0 06 2] 

[ft3 8] 



Me 



(2 9) 



20 



30 




!f$W7- 1 02 06 9 
18 

T (3 0) 



[0 065]t?«8h&#ll (^^>'Jl/>x^l/ 
>- 1, 3-^x.-U>x^U» #£jS5ft*. « 
JisS < 1 4 ) . «BS5C (15) XttflJ3£5£ ( 1 6 ) t« 

^PP^^>7> (MeS i C 1 z H) tfrhte, 

(3 1) 
[0066] 
Mb4 0] 



40 



[oo8 3]tasti5*y (^^>yi/>x^u 
> i. 2 -7^i/>^i/» ^flssn*. « 
( 1 1 ) , (12) yjamtA ( 1 3) r* 

^Pfl^WvXMeSiCl, H) ifrfctt* 
*8i&;S (30) 
[0064] 

[ft3 9] 50 



, Ma 



(3 n 



[0067] -CS*3ftS#y U3Mt/->y 

fc«atA ( 8 ) . mm*. ( 9 > xt*«a£ ( 1 o > t« 

3 *i4 o - V x - U >K«r feoffSv ^ AKg t 
y*ao7i^i'->7> (PhS id, H) 

t*. mm& ( 3 2) 

[0068] 
«t4 1 ] 



f 



Ph 

i 

-Si 



(3 2) 



[0 06 9] "casn** 1 ; (7x^>-;i/>x^ 

K(IL). flffiSS (12) X««JS^ ( 1 3 ) T« 
^pa7x-^>7V(PhSiCli H) <t£>£> 

(33) 

[0 07 0] 
[{L4 2] 



(3 3) 



[0 07 1 ] T*Sft**»6tt#y (?*-;!/</ VU> 
x^--U>~l, 3 U>) 
ft*, ttfi* (14), *jf£ (15) JIB««3S ( 1 

6) r&sftap-?*-^**^^^*^ 

&%$M£is#wy (PhS iCl, H) 

&*>6tt» 8815$ (3 4) 

[0072] 

[ft4 3l 



(11) 



BH¥7- 102 06 9 
20 



(3 4) 



[0 0 7 3 ] r^Sti&tfU (^^'Jl/>i^ 

l/Ctt ffi&ft (3 5) 
[0074] 
[ft4 4] 



H ' 



(3 5) 



[o o 7 5 ] rfg<*tt£#y (s/^n^*^'ju> 

(3 6) 
[0 07 6 ] 
Ht4 6] 



CCHAiCHa 



-==-SI 
H 



(36) 



* Hb4 6] 



10 



[0 0 7 7] -C*Stl«#!> (Fr^VU>^ 

©JCDWiUrtJ, flfiSS (3 7) 
[0 07 8] 5 



20 



30 



CH=CH 2 
I 



(3 7) 



[0 07 9] r«stv&#y 

> 1, 3 - 7 . flJJBsS (38) 

[0080] 
Hfc4 7] 

CH 2 CH=CH 2 

(3 8) 



[008 1 ] -casns^v (r'j^>yu>x^i/ 

SKOWiUrtt, «j£5£ (3 9) 
[0082] 
Hfc4 8] 



C=CH 



LI / 



-SI 
I 

H 



(3 9) 



[0 0 8 3] -CftSft&tfi; (x^^;l/^>»; V>x^^ 
0) 

[0084] 
Ht4 9] 



■ c -0 



Ci 

A/ 



(4 0) 



40 [0 086] 
Hfc5 0] 



m&j$. (4 i) 




(4 1) 



[0087] r&34v&#y ( p - h*-f*a/y u>x 
^--U>-1, 3-7*"-U>x^.- w>) . fltaiaS; 
(42) 50 



[0088] 
[ft 5 1 J 



21 



C12) 
H ' 



«fH¥7- 1 0 2 06 9 
22 



(4 2) 



[oo8 9]t?s$n^y (7***n^>yu>x* 

/dt^<7)09<i:LTW:, (4 3) 

[0 090] 10 
Ut5 2] 



[0 09 8] 
[ft5 6] 



Me Me 
Me H 



(4 3) 



[0 09 1 ] ~CSl;*ft£tf 'J (^^ l JI/>^^L^ 
> - 1 , 4- (2, 5 "^yfiP7x.-l/» X^.-U 

» . m&A (4 4) 

[0 09 2] 
[ffc5 3] 

QMe H 



20 



MeO 




(4 4) 



[0 09 3] ~cm$ti2># ] ) (7x^'JU>x^ 
1 , 4- (2. 5 h^>7*X.U» 
, «}gs£ (4 5) 
[0 094] 

Hfc54] 

MeO^ Br H 

/ (4 5) 

H 



30 



Me<> Br H 



[0 0 9 5 ] -cmZtiZX') (i/'jl/>x?-b>- 

i. 4 (2, 5 -yy f*^-3, 6 - 

-U» i*-U>) . #B£3£ (46) 
[0096} 
[ft5 5] 



(4 6) 



40 



Me 

[o 097] rsdti«de>; (7x^>>;u>*f^ 

U> - 1, 3- (S--**^?* — U» X*-— U>) 



*S£ (4 7) 



CH2CH2CF3 



(4 7) 



[009 9]tH3nw; (3, 3. 3-hV^nin 

ttST £ fc L Stewart ^38!* 3 H± ^ 

[0100] J^©£aE^WCCK«Ote^ 

RttaSBrtccaPA-r*. ji^iur^^nav^> (s 
ici, Hz ) zm^tm-SKte, s;^ciP2/-;>ttS 

a ^ ^ > ffiim t ttft (emm l 5 & 5 & c <t 

^kjw**»^4. &m<oimnrm. saBttcBHe© 

HI. WTS. 

[oion m»iurm»»w»^y*^*^ic«tt 



C13) 



23 



*fLT^^nn^>SO. 5-2mol, cfc^»$L/ 
<l£0. 7 — 1. 3mol«t*S, 
[0102] i§JS<t Ut«, ^ 'J + - ;U&l£lCji3rJB 

Pt*7X ^y:/Dfc:Jt/;i:— rJk n - -^JUX— - 7^1/ 
fr£;WJ<t ItW^n^^-fWM^, n 

[0 10 3] »«©«»JSC^^^no^v>«l etc 
JtOr5-500mK <£ W * U < 5*5 - 1 0 0 m I 

«Cl*-8 0-1 20U J:0tf*L<tt-30-40'C 

[0 I 0 41 Klfiffi&tt. «EE, OOEE^fn-Cfe 
JtftDflL «SftWttt^CcJ:i3»ttS*«, 0. 5-10 

T;l/n- * ^ y * £ A*£<D wm&riii£S£& * * 

^ :/#j<h L/*c^>M*n^.r- 3 0 •c-aa , r»^»i*H 

L. Brefort et al . , Orqanometallics, Vol.11., 2500 

(1992) «) o steiiaoA^ftawHi***^**© 

>CDM«;a"*4©^^rJa->v>Ml mo 1 0. 0 

l-100molSR. ±0»$Ktt0, 1-lOui 



W7- 1 0206 9 
24 

ftSfcarttfci^ tt& BHK*mtt£®o. o l 
-1 030Q1R. J:0W$U<«0. l-l«EHtt<D 

m<D i y ? b>i>^tc*) o. i-ioo y » h/Mia* £ 

OHJKttO. 2-1 0 y ? hJHS^t*^. 
[0105] SJ&*^©»«, BIK^fcmfclHjeS 

ftat>©r»tt<* a»©^yx + -jbsic«:j:sfltiiS 
- — mzwixwrnrz. mmfe<o& 

*WLfc*Wi«:j»ur«ii^hy^Aft^©* 

BEH*ftir©#S»cJ:0»lit/rffl#yv--*»*. c 
<oa#yv-«jfii*l«:^lt «8^^c<bccj:»3M 

[0106] KI8nfc#ll^-©»flHt M^cDtb 

(cL/r-tefficc^s o o-i. ooo. ooooteiicc 

>7.t:^Xtf:^» fflWlnia©«ffiS (3) 

stiswa^^^^^KSS^wsa^flHsa: (4) 

JK<0#aT*CJ£l£3 ^ C & cc <fc -j T96 tifcflHBA 

(ib) "c*sn*»oab*tk**u, #y^-a=«i 
fc»tt*^«c<k*«»*Ba>#<tbri»ao>#y (s/ 
i;u>x^^u>^x^u>x^^u>) S^S. ^ 

(27) , tK^c (28) , ta^i* (29) 

(3 0) , «3SS (3 1), mmft (3 2) . 
(33) , (34). (3 5) , 

(3 6) , 18®^ (3 7) , ffliSK (3 8) . 
(3 9) . (4 0) , (41 ) . «Jfe« 

(4 2) , m&A (43) % (44) % 

(45), «if5£ (4 6) (4 7) % 

(48) 

[0107] 

[fb5 7] 



25 

[0108] (49) 

[0109] 
Uh5 8] 

Q 

OMe 



[oho] (so) 

[0111] 
Hb5 9] 




(50) 



to 1 1 2] vmztizmv&ism&zft-S'Ztfo 

[0113] «Jc*^fc*w*WfcW«:-3C»r«Bl!-i" 
& : ^ij^wtftw:, fiwaofluesas (IB) rsisti 

xU>X=iP-W» 3R«5 0ttt»l/7 0 0 fl COjUtt^k 

^F-«i % e»«ct*lWIR««cl^. Jff* b< tt. 5 6 0 ft 
1^ 1, 0 0 0. 0 0 0t?*S. (2) T 

o o 6 c©^jsr^^"r 2> c <t tc<k->xm>ti2>w*wfc 

[01 14] WbWoWKtfeftttWKBiWi - * : 

wowmw* tnaowaa (ib) r«sn**5iE 
(ib) v&2nzmyMum&*^f>±?&b<Dv 

orfc*. »§flWctt. filj&S ( 1 B) r«3ti««IQ 



4) 1 0 206 9 

26 

So 

[0115] imaarttiBsc ( i b) tr«sti&«ojBb 
¥<a*w-r y ( ^ y ^ > j - * u > ? * u > * * 
sits. ^otJJtJEiafcoci-cHcwfciBjesft* 

(7) K^&mEMaftA (3) T«3ti&W»s>£'*S' 
10 9AH»&0IIB«S» (4 ) r3t**i*i^ttdt/5> 

K*3S (51) 
[0 116] 

Hfceo] 



20 




(5 1) 



[0 117] t?^n^<t5^ ttStt^MKfkVKrffl 

^— CD AMI?** 6 & £ aatttSWMS i ^ 4 

WMtm<09&9i±L>-c&* TfrXV&MWHtWl (L i 
» O, Na 2 O, K 2 O. Rb, O. Cs, O) , T)l 
#V±M£fimttW (BeO, MgO, CaO, Sr 
30 O, BaO, RaO) k 7>^^^ PMffcW (La, O 
, . CeO, > Pr, 0 3 , Nd, 0 3 > Sm, 0 3 , 
Eu, O, % Gd 2 O, . Tb 2 O, , Dy 2 O, % H 
Ql O, , Er, O s , Tm, 0 3 , Yb 2 0 3 % Lu 

2 o 3 ) , mix&^w** »b-r»hy>A, mb 
[oi is] wamimz&ttm&wttooamtt 

l/rtt. S/y*t©W^«ifc*iOTtt, Li. O-S 
iO, . Na 2 O-S i O, . K 2 O-S i O, . Rb 
W , O S i 0 2 . C s 2 O - S i O, . B e O S i O 

, > MsO-SiO, % CaO-SiO, , SrO-S 
iO, , BaO-SiO, % RaO-SiO, , La, 

O a - S i O a , S c 2 O ., - S iO, , Yj O, ™ S 
iO, . Th 2 O - SiO, . ZnO-Si0 2 kZifi 

Tfr$*t<Dm&m<mtisXK. li 2 o-a 

1 2 0 3 , Na, O-Al, O a , K 2 0-Al 2 O 
, % Rb, O-Alj O, % Cs, O-Ah 0 4 , B 
eO-Al, O s % MgrO -Al, O, , CaO Al 
a O* % SrO-Al, 0 3 . BaO-Al, O a . T 
50 iO, -Al, O, . RaO-Al, O, . La, O, 



(15) 



27 



- A 1 , 0 3 , Sc 2 0 3 -A 1 2 0 3 % Y, 0 3 -A 
1, 0 3 , Th, O-Al, 0 3 . Zr, O-Al, O 
s , ZnO-Ah O, tatifik*. 
[0 119] * ft.-? UTb (DW&ffitWl iUtH 
Li, O-MgO, Na, O-MgO, K, O-Mg 
O, Rb, O-MgO, Cs, O-MeO, BeO-M 
gO, CaO-MgO» SrO~MgO, BaO-Mg 
O, RaO-MgO. La, O, -MgO, , Sc, O 
3 -MgO, Y, 0 3 -MgO, Th, O-MgO, T 

1 O, -MgO, Zr, O-MgO, ZaO-MgOtc 10 

9 , ^y* - T)v* * tom&mitwt or^ 

Li, O-SiO, -Ah Oj , Na, O-SiO, 
-A 1 , O, , K, O-SiO, -A 1 , O, , Rb, 
0-SiO a -Al, O a % Cs, O-SiO, -A 1 

2 0 3 , BeO-SiO, -Al, O, , MgO-Si 
O, -AI, 0 3 , CaO-SiOi -Ala 0 3 , S 
rO-SiO, -Al, O s , BaO-SiOj -A 1 
, 0 3 . RaO-SiO, - A 1,0, , La, 0 3 - 
SiO, -Al, O, . Sc, O, -SiO, -Al, 

0 3 s Y a 0 3 - S i 0, —A I, Oj , Th, O — S 20 
i O, - Ah O a , ZraO-SiO, -Ah O 
s , ZnO-SiO, -A I, O a fc-fc-tf&tK IsVtl 
-7MJ/7iO«^ift»4bttt. Li, O-Si 
O, -MgO. Na, O-SiO, -MgO, Ft, O- 
S i O, -MgO, Rb, O-SiO, -MgO, Cs 
, O-SiO, -MgO, BeO-SiO, MgO. 
CaO-S i 0,-MgO, SrO-SiO, -Me: 
O. BaO-SiO, -MgO, RaO~SiO, ~M 
gO, La, O, -SiO, ~ MgO, Sc, O a S 
iO, -MgO, Y, Oj -SiO. -MgO, Th, 30 
O-SiO, -MgO, Zr, O-SiO, -MgO. 
ZnO-SiO, -M?Ott£#K*&. 

Li, O-MgO-Al, 0 3 . Na, O- 
MgO-AI, 0 3 , K, O-MgO-Al, O a , R 
b,0-MgO-Al, 0 3 , Cs, O-MgO-Al, 
O, , BeO-MgO-Al, O, , CaO -MgO 
-Al, O s , SrO-MgO-Al, O s , BaO- 
MgO-Al, 0 3 . RaO-MgO-Al, 0 3 , L 
a, O, -MgO™ A 1 a O, , Sc, O, -MgO 40 
AL, 0 3 , Y, 0 3 -MgO-Al, O. , Th, O 
-MgO-Al, 0 3 , Zr, O-MgO-Al, O 

3 , ZnO-MgO-Al, 0 3 

[oizi] m%z n *><D$mmk®^ ttjflnrwstt 
ittmztiz* tftitti o o-8 o ov<DU&&w-e. 

BwrFKr, » ^ l < « i - 5 ^mtmm Ltcmc& 
umamr * c t ic <t r &s & 3 ft * . 50 
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[0122] *»Wfl>wt«*«Jtr #y 

(i/fJU^.-U>7*.-l/>J^.-U>) 

(aaa#, 7* moo Ksagu 

r£« M&fflKtts 0-7 oo-c, »*u<«i 00- 

4 0 0'C, 3^tc»*L<«l 5 0-3 5 0*Cr*5. 
72 Fx d<'Jx^ 

j^f;^F>, tfy;uH%>. ij«y*4 a -y-^rr/-Ji' 

[0123] 

[JENM] «T\ : 
JBMIl 

#y (S/'Jl/^^^-l, 4 -7*r.U>X5T-r. 
lx» (DfljtM : £TW«^*^AS^<D&fi»co 
HTjB'**. 3 0 Oid 1 £>0P7 5^3K7 Is-trVtO 
7y*S/9AsiBl . 21g (49. 8ramol)^A 

ft. ^Mfr77x^^tfei^ *9R4by^A 

r^5-^A-C«a*L««SBLrfeTHF©2 0m 1 *H 

y*^">A*?S6tt{kL/fe. CftCCMftx^Jl/4. 91 g 
(4 5. lmmoOOTHF ( 2 0 m I ) «»*ia 
r»o<0 (3ft2 0#BW)i8TU 36tc»D»L 
V77^ XttfilT? 2 B#IH6ttB L^tx ^ Jb*fb v 

5 r r,;l/^>4z>2. 77g (22. OmmoDOTH 
F (30inl) «jR420^Bl^rjBTU. 36CCJn 
(Ul/';79^ x WBT? 1 NHSIE3 *r iW<D««v 
^*t">ABat (2 2. OmmoDm 
[0 12 4] <X&c# y ^-©^BSccoc^ra^&. HjgB 

mU~C8tf$OW*>* ^PP^7>2. 22g (2 
2. Omnol)*20»»»t;<^^l/3t ^' 

y^^raB-ClRHBJHlSS'B'te. Khr^rflWfflLtfTo 
/c 0 h yy^l/Vyjl/^Ci^-f F (Me, SiCl) 
5. 45g (5 0mmo 1) *StS«?(cflII^-C3f^cl 

bskl y79^*xa-tttt«s6«#i/fc B 7wati 

RWc«iR3 0 0ml WcLMO/c. 5 0 Om 1 77 
XmCCMTD- 3 0 0ml7v^WS 

6cftccaTa-hrt(DsieiR*«>o<o (3o«n* 



(16) 
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(on^m^m^ cnicsmotcn — »*v> (50 
m i ) zmmftbfc* awyv-«n — **^> 

1. 52* 0K^4 5%) rEWOtf U v-SrfSfc. # 
«5. 9 0 0 % SVJMH4US2. 4 0 0t« o 10 

[oi25] LTFimm$fttc#v^~<Dftffimzm 

To 

(1) 7C^^W (Q & Ho Si) ! C:77.81S (ESifoffi77.87?0, 
H:3.95% (Sg^ffi3.9250sSi:18.12% (SH&ffilS.21fc) • 

(2) I R (SWH4S i ^x^±<7)* + X A JWO cm 
- 1 : 325M(w), 2957(w),2926(w), 2XS90n), 2166(s, Si- 
H). 14 96(m), 1237(ni), 1222(m), 934(m), 847(s, Si- 
H)> 824(m), 620(m) (ffl 1 ) . 

C3) 1 H NMR(500M l2, CDCI 3 ) S : 7.49(s, 4H, 
>K<Z>*«il-70, 4.57(s, 2hk Si-H), 20 

(4) 1, C-NMR(500MH2, CDCl 3 )tf : 132.1, 122.9, 107.5. 
85.2 „ 132.1, 122.9ppm 5*^>^>iB©jrS^t 107.5, 
85 . 2ppmUt X =f- - U >S£>J^^ * £ o 

(5) "Si-NNR(50GMHz t OXl J )^ : -84.0(t, 3 $I .„-230H 
z) 0 "Si-flMR C0^Ph>->/>f^7*/ , J>^ 

0, ^>yi/>I (-SiOD*-) rtSCiAJR*, 
[0 12 6]|0kH2 

©ffiSW: *ffa^^S/-?A«»0^ 30 
^(COl>r^-<-5o 2 00mlWHP77^3K7U- 
^tXOvn^^A^ll. 2 1e (4 9. 8niniG 

5 . 25g (48. 2 mm o 1 ) ©T HF (20ml) 

p -^:c^r.;l/-^>-tf>3. 03 g (2 4. 0mm 
o I ) COTHF (20ml) *»*2 0*MBI*»tf rfflT 

u s6«cafi»oy7^y^^ttfflr i. swunstss 

ttBW0«a^^^»)AttI (24. Ommol) 

[0 12 7] #&C#'; v-<7>&/£ICOI>Tj£^&. 
« h»©W«^^*^^^^^RS^5l*J»*<f o 
fc, ±a©W«v^*s/^AK*©A^fc7^^=iK: t 
SMrfil#l,&#6. 5**an-rf*>US/9>2- 76g 

(2 3. 8mmol)OTHF (20ml)iSK3 0 50 
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tcKDo< 0 £^£>> 1 m 1 &fiSTbfc 0 ifirFfftHJS 

^^ia^-cML^c^^^^ccso^^o^ #c>' 

;H*©fflffiBS»*f»fc. C ft* 2 5 m 1 <DT H F Otigfr 

$a®br4Rm2. 76g or«6 8K) 

ITO&^IW 2 8. 00 0. ^iSj^Stt 6.30 
0~C&r>fc o 

[0128] eiTKKJgSti/c* U v-©-##Tfii£lEJ 
To 

(1) 5at**T (QiH.Si) : C:78.12% (HIIM 78. 5230, 
H:4.74X (HSft«4.7950,Si:16.59X (PWrSl6.69%) . 

(2) I R (iiCftfctS i Crx^±©*i-X >f JUA) cm 
- 1 : 3297(w), 2970(w).2l64(s, Si-H>, 1497(m). 32 54 
(m), 1223(m), 1103(m), 880(m), 839(s, Si-H),806 
(m). 74l(m) (^2) o 

(3) t H-NMRC 500MHz, CDC1 3 ) S I 7.47(s, 4H, ^x^U 
>®CD*^ : ?-)> 4.62(q, IK. Si -H), 0.5^1(d, 3H, Qi 

(4) l3 C-NVR(500W1Z, CDC1 3 ) ^ : 132.0, 123.0, 106. 
4, 89.5, -2.7 . 132. 0,123. Oppm tt^>#>13<D£c 
IS. 106.4, 89. Sppm^X^r, \y y£<Df%M. »2.7ppm5* 

(5) l9 Si-h*/R(50GMHz. CDa 3 ) ^ : -60.6 „ Y>7" 

?jv7v>#m (#noe*-f) «ffl^raoe. 

( (PhC-C) 2 MeSiH) Ct)"Si~NMR«-60.6ppm 
3) u 

[0 129] **W3 

-«©7^^«)^L 22j? (5 0. 2mmo 
1) *An, KjBHMW^^artiWft^fc. *«^t 
liWATA?^ -C$£& O L tc T H F©2 0 

m 1 ^f^^ RKO/WSrHllftl^r 

4. 95g (45. 4mmol)(DTHF (20ml) 

^g^MMt?^ o < 9 (3B2 0^>lffl3tPWr) STFb, $ 
6 KAMK l'J77^ * tKf&r 2 NpIS JfxJfe 3 &x x ^ ;u 
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t\ p -^x^Jl/^>-fc?>2. 69 (2 1. 3mm 
o 1) CDTHF (2 0ml)?g^2 0^raWt:ST 

gWOW^^^^^^ (2 1 . 3mmo 1) *19 

[0130] v-co^^fcoi^T^^o 

aiarw»La^6. ^^pp7*^>7>3. 8 i 

g (21. 5mmo 1 ) CDTH F (2 0ml) flHK£2 

2l$HIKJ£3#fc. ttl^rtt«n«1?-9ft:. 

^(CiO)o< Oi^^-JHm 1 £iSTl<fc„ ST^S 
j^&3fl*rRb&**6S&fc4 04Wffl»*¥Lfc. H 

5 0ml ttliLrftpJc^«U/c. ttffl*4J«n- h 
;b«<DtB*J«»ft»fc. C *i* 4 0 m 1 OT H F fc»fe 

r*si/cjRS3. 5 9 r (ir*7 3%) raw©** 1 ;-* 
-*»fc. #";-e-ttaotaoH(*t?. Gpccc<fc^m 

JPPJfeA?<K 3 3, 000, ft¥JU3^Htt£4 . 9 0 
[0 l 3 L ] JHT«:Wt3tifc#yv--o«Wlt«:B 

r. 

(10 7c3R»*r(Q.HioSi) : C:83.02% OMMB83.433^ 
H:4.40% (S3&ffi4.38SO^Si:12.08% (SIMttt .19%) „ 

(2) IR («*K*S i ^>KOttXh7^A) cm 
1 : 3071-2962 Cw). 2163(s. Si-H). 1497(m), 1430(m). 
1237(m). U17(ni). 822 (s. Si-H), 756(m). 697(m) 
(H4> . 

(3) 1 H-NMR( 500MHz. CDC1,) 8 : 7.80-7.45 (m, 9K 
V-tf^aKD**^) >5.12(Ss IK Si~H) . 

(4) iS C-l*/R(500l*lz> CDClj)5 : 134.8. 132.1. 130.7. 
129.9, 128.3. 323.0.107.7, 88.0 . 134.8. 130.7. 1 

29.9. 128.3ppm l*y *~)\s&ff)$t!8t* 132.1, 123.0ppm 
fc*7 107.7. 88.0ppmi*x^r.U> 

(5) a *Si-NfcR(500IWz. QXl,) I -63.5 . '/^h^f 

(#NOE*-K) *flll*r«!CE. ^t* 

((PhC-C), PhSiH) © 29 Si-M^i:~63.6ppm 
V-£&<&^*<t|^SrS& (El 

5) . 

[0 13 2] 3O60I4 
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^^A^Il, 22s (50. 2ininol)^A 

T^5^^A"C(e«L/«aiffll/fcTHF©2 0m 

^*Ss9A*&t£ftUfc. Ch«C*ft*^^4. 9 1 gr 
(4 5. 1 mm o 1 ) <DT H F (20ml) t$8&*l&M 

^x;t^>-l£>2. 78g (22. 0 mm o 1) CDTH 
F (3 0 m 1) ««*2 0»B*>^rirFL/v 5 6 Win 

Mil v 7 5 y*zimv 1 ttiiirafcsttrBW©**-^ 

(2 2. 0MOl)«#t 

[0133] yactfv v-co^mc^^xft^z* m& 

fgfiT?fSf$Lft#f^ ^pa$/7>2, 18g (2 
1. 6mmol)^2 0»tn^7*'i> ; /l//Co 

b'jy^^i/'J^^n^-^F (Mej SiCl) 0, 6 
7g (6. 2mmo 1) *Slt««cai^'C8 6«cm 

iC^Ufc, JM©5 0 0 m 1 ^v^^CCO, 1 m%L<Dt&m 
7k««2 0 0ml «:»fcL/*»Ufc. 5 0 0ml 
n^c^Tn- |*£$t*U 3 0 0ml 75Z^ft(DfxJ& 

T) nSTLfco Bitt»«a-h*Hlr»t»Kb l XH 
*«E»*»fe. Cti^4 0ml^THFCC^L, ^» 

rcsti. i s» '(ir*34%) 

^HFM«9. 8 0 0, STOHPltt3, lOOr^bo 

[o 13 4] £ir«:»iss nfc^ v ^-©^wifi^sa 
■r. 

(1) x:^*T (QoHaSi) : C:77.9156 (Si^fiS77.87%) . 
H:3.Sm (^ffi3.92SO.Si:18.10% (S§&ffil8.2136) . 
C2) IR (»Si^±(D^t^b7Y^) cm 
1 : 3299(w). 3065(w).2963(w). 2160(s, Si-H)- 1593 
(m). 1476(m). 1262(m). 1169(m)^ 952(m). 933(m)x 91 
<J(m). S50(s. Si-I-Os Sll(m). 683(m). 619(m) (W 
6) . 

(3) ^ H-NMR(500^ftz. CDC1 3 ) 5 : 7.68(S, 1H). 7.48(d. 
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2H). 7.28(d, 1H). 4.55(s, 2H) 0 7.68-7.28ppcn^> 
VymCDTkmm*, 4.55ppm«Si^*3RJl^r&£. 

(4) 13 C-I*/R(500Mte, aXL)5 : 135.8, 132.9, 128.5, 
122.4, 107.0. 83.8 o 135 .8-'J22.4ppm&£^>'te* >W<D 

(5) 19 Si-NMK50G(Wz, CDC1 3 ) 5" : -83.9Ct t J 5 ,-H=234H 
2) 0 ,9 Si-NVR (D^'O b>~ S>7#*J-7*)Zs#®mi(C 

[0 13 5]^SS«5 10 

#y (y^>yu>x?-u>-i, 3 7*xu> 

JSWC^Ta^*. 2 0 0 hi 1 <3DHP7->X=i«C7U- 
^tJ?CD^^V^A:#JSl. 22g (50. 2mmo 
I ) £Aft, «jl!K8«r7^^=irt*B»bfc. *3Mfc 
tJ^^AT^5-^Arfe*SL/^iaL/fcTHF<D2 0 

5. 26* (4 8. 3mmo 1 > <9THF <20ml) 

«isssar»r><») («2 s^n^wT) aru 5 20 

T\ m-^x=Pr-;l/^>*fe*>3 . 03 g (2 4. Omm 
oDOTHF (2 0ml ) i§^2 O^O^rvST 

mbvm&^#*i'^&tm. (2 4. ommoDw 

[0136] ^ocs^yv-c^^co^t:^^,, Jxi£ 

mm-cW.WLte&%> ^^pp^^>7>2. 76 g 
(2 3. 8 mm o 1 ) (DTHF (20ml ) «?«£2 0 

tcfl>o< 0 t^Zs-frl m 1 ^fiSTbteo STtSKlfc 
jR«rSM*rKLfc3W63&«:5 0#lffl«#l/:te. WO' 

0ml mrflO*#iWl/fc. «HB*»*n- hr»K 

U Kfflt h ^A^t-iMlMa^ * 40 

)VtR<m&SS8S9 (fflJR*6 8%> cn^40m 
fc a tt3R«r!HL «e«L/"CiRSl. 8 2r 0K*4 5 
T\ GPCiaMWWf«1 7 ( 4 0 0, 

[0137] «T«:«jft3nfc#y v-<z>»*ftt*ae 

To 50 
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(1) 7G^##T (Ca^Si) : C:78.12% (StfiHW 78. 52$), 
H:4.81# (ffif&ffi4.7950,Si:16.53% (S£ft{il6.69»;) . 
C2) I R (K**«S i ">*^±©+t^h7^ M/A) cm 
- 1 : 3293Cw)> 3064Cw).2969Cw). 2159(s, Si-H)> 1592 
Cm). 1476Cm). 1254Cm), X167(m), 950(m), 88lCm). 83 
9(s, Si-H), 793(m), 74l0n), 684(m) (07) 0 
C3) 1 H-NMKSOOM-fe, CDC1,) £ : 7.68CS, 1H), 7.48(d> 
2H), 7.28(d, 1H), 4.59Cq, 1*0* 0.53(d, 3H) . 7.68 
-7.28ppmtt^>^>W©*iR. 4.59ppm ttSi-HCDTk^ 
0.53ppm tt^rt^©**^**. 

(4) ,3 C-NMRC500Mfc CDCIOS : 135.7, 132.6, 128. 
4, 122.7, 105.9, 88.1,-2. 7 0 135.7-122 .7ppm6^>*^ 

>m<bvkM. 105.9 ^.lppcriixer-^u-vSOS^. - 

2.7 PP m tts?-A'm<Dmm^$>& 0 

C5) 1 9 Si NNR( 500MHz, CDCI,) £ t -60.6ppm, K> 

f r ^^^ r y>ya= (#NOE j e-K) *ffli>riW5E. -e 

1 9 Si-^MR tt-60 .6ppnfC* £ C £ ^ 6 # V 

(H8) . 
[0138] *JfcW6 

tfy C;x^'Jl/>Xf-U>- l, 2 

^JiEtCOliTifi^S. 2 0 0ml©Bn7 7X'-3iC7 1/ 
-^tt^^^^^^A^HO. 535g (22. Omm 
o 1 ) &Aft> *^«S^^^^^rt*88t»Uyfc:. TKSf 
f b U ^ -> ATJP 5 V At?»bMS O T H F (O 1 
0m 1 £pj7 5Xnft$Cf±iA#, t^O/jN^— {ittlA. 

2. 19s (20. 1 mm o 1 ) ©T H F (15ml) 
fflSR*£fit?i9>o< 0 (ft 1 B^ra^T) SSTL, 2 

T\ o -t>x^x;l/^>-fef> 1 . 2 7 g (10. 1mm 

0 1 ) OTHF (10ml) ^«^2 OftmtMXWT 

BWCflUvy**/') AKX (10. 1 mm o 1 ) *W 
[0139] :^0C5^y v-o^jBK«:ot»rjds^*. /xcS 

l^tffl}f0^^6, ^aa7^r»7>]. 7 7 
g (10. Ommo I ) 0THF (1 0ml ) gjffi* 1 
0»ra*HtT?HTO, S6«:Jrtftty779«ttBt 

%s*)j\s9tk*?4 F (Me, S i C 1 ) 2. 1 7 fir (2 

o. ommo i) *mm*cm ats hue w 

iteo »0<O 500ml7->^3«:0. 5 ^CO^Tk^ 

1 SOmlZffitcisfotftOTc* 5 0 0m 1 7 7 X^(cS 
Tn-h^$HfO. 2 0 0m I y 5A^n(0}J$M%Z 
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?STn- hF*9CD^0^^^< 0 (30MWt)fi 

»fe. tttR£fflL efe»L/TiDtBl. 0 1 g (JR#4 4 10 
r. GPCfcJrSM^JH^MttS. 2 0 0. 

T„ 

(1) 7t3&fr#?(WiioSi) : C:83.12% (HSMB 83. 4.150, 
H:4.48K(ffltkffl4.385O,Si:a2.02X (fflS&ffll2 .19%) . 
C2) 1 R (KKKS i r )^\h(r>ttXh7^^) cm 
- 1 : 3289(w), 3071-2962 Cw). 2170(s> Si -H). 1475(m). 
1430(m). 1115(m). 871(m). 820(s. Si-KK 759(h)* 73 20 
6(m), 699(m) (H9 ) „ 

(3) 1 H-NUR(50CMHz. CDCl, ) 8 7.87-7.20 (m. 9H. ^ 
>-tf>«<D*«), 5.15(s. IB, Si H). 

(4) 13 C-MuR(500N«Z. CDClj)S : 134.9. 132. 7. 130. A, 
129.7. 128.8. 128.3.125.3. 106.3. 90. 4„ 134.9, 13 

0.4 V 129.7. 128.3ppcn VXV x~)]4b<DB8£. 132.7. 12 
8.8 V H25.3ppm»^x-U>a©j58R, 106.3. 90.4ppm 

(5) * 9 Si-NWK50GMHz. CDC1 3 ) 5 : -62.9 „ ^Dh>f 
Ijv (*N0E*-F) 4flft>T«!|g. 30 

29 Si-NMR te-63.6ppmr&6C£#>£#y V 

[0141] 3?»«f-6"c»^«v^^^Asaaei 

LTlMifcl (B r Me C = CC, H« C-CMgB 

(c i Mgc-cc. ii, c-CMff c ] ) 

igl ( IMerC = CC« H 4 C = CMgI) ^/BOtta 

40 

[0 142] 9HkH7 

(BrMgCnC (m~C, H« ) C-CMgrl3r) <D 
ROOCZlfe^t^CDW^v^^^^Af^S (CIMgC 
= C (m-C 6 H 4 ) C = CMgC 1 ) SrfiJ^/t C <L & 

v 9* is V A KXlXftftx ;UDtt 0 fc: 2 - * o n 



1 02 06 9 

36 

©■flc-C, GPC«Cj:Sffifi¥-iSj^7a«8, 5 0 0, 
»^i^*H L ffitt2 ( 5 0 0, tom*2 8%X$>~>tc 0 
[0143] £lT«:tlJ6Snfc# y v-<Z>$>*rffi*E 

O) 7t3£#*T (Q.tfcSi) : C:77.75% (P.sftf[ft77.87%) . 
H:3.9«* ( SIS #3.925*0, Si : IS. 06% (SfWBX8.21*) . 
IR, 'H-NMR, 13 C~ NMR, l9 S i-NMR© 

[0144] mmjjmom&icx^x. mhtitc* y 

(#i£l) s Srt«**lWc«fiKec«Tr*# 

3) , SCiRCcy^l/y^*A*»D*.3lfcaK:. C©SJ£ 
^Pt»7>*K/c», C(DSJ£iRCClft?n*[{fcT> 

cc*fci&iK^r# y -7-4f#* c tftxztc. mzmtf 
6. sajftwsr^ffia^ffiiur. #£3 (SfBSfttc 
y^^-ju4jn*w*«:, flafn#*t7>*^A*«?K 
4ttifcjii*.s#ffi. ) 4/b^*:#> %(c«*rxttM8 
x\tmmimtuxim?> <s«ss«:*y^pa^^ 

[0145] ^«SW8 

KX(2 1. 5mmol)0A'jit77^^ ^Stt? 
^b^^^>, ^nci7 X ^>7>3, 8U (2 
1. 5mm o I ) OTHF (2 0ml ) «S«4 2 5»IBI 

w-r-cwTL/. S6K^Ly7^»^^tt«r2i*iB 

$K\~>4 F (Me, SiCl) 2. I7g (2 0. 0 m 

m o i ) 45a6»cc»>Lr 3 i H$ra, 

*^n-b*HIl»T#»[U i5S^h ! ^A4Jjn^r 

$8 5%) r@wcD?Kyv-4f#/t. #y^-i*aBite 

©ti#"C, GPCCCj:^SS¥Bl^ : fM«2 0. 0 0 

o , Qpms&mt 4 . 5 o o r * o /c. 
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[0146] KTKttBSnte* x ) 

(1) 7C^5>*fCQ fr HxpSi) : C:83.25% (ffl8Mfi83.439Q, 
H:4.48% (Jia{i4.3fflO.Si:12.a2?6 (fflSMltt .19*) . 
1 R, *H-NMR> 15 C-NMR t 1!> S i 

mj£&&M$mm3 tmtx$>*ott a 

[0147] X1HN3 m&ms Vt&W&ifi 

[0148] ^B^J9 

vitmmvi^ tmm^r^tc. c©w«vy**y?A« 

1(21. 5mmol)©A'^77Xnic, IM 
J*bft**6, ^^aay^-5>2, 4 8 sr (21. 
4mmo I ) <7>THF (2 0m I ) OflflfiM* 20 

U7^F (Me, SiCl) 2. 18g (20, 1mm 
o 1) «jSDtCWK:AlAr3 6(ci«m. y?^»**3 

Oml^^^niKlO. 5«3e©*"SbK«»3 0 0ml * 
WfeUKftlsfc. 5 0 Om 1 ?^X:afC8lrFP~- 

»L^6cnu:STn-hrt<DSli£3K*^o< O (3 
0#fffl#»ttT) jSTbfc. UJf^^D/cOr-0-bf> 30 

*s o m i m^ftt c %Mjm\*%}MLtc 0 ms^»» 
u-hzm^xtmo, aw^hyc'AittiiLr— 86ft 

«*r*&^&*-f^tta>«*j«i» <«K*9 8%) 
wcimu. ixwtZ'&tc. tmztm. t&uuxmt 

2. 32 & 0R#6 4%) TS^JCD^y v-«r»fc. # 

ttii. o o o , mw-tyfH 1 si* 5 . 2oon^/c 0 40 

[0 149] KT«:«a3*ifc#y^-©»«tf*K 

<r. 

(1) :?S£##T (QtHiSI) : C:78.17% (&IMS78. 52*)* 
H:4.855S (MI&ffl4.79?0.Si :16.585b' (Slii{gl6.69%) . 
IR, l H-NMR. l, C-NMR k l 'Si-NMR0 

[0150] mnms tum^x* mmtQximmM 
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W5rttJKt^fc**3 0%3W*iK«c7»ia»), 

[0151] a^*ffi<Dai>K:J:.DiR**silfta».* 

SfflfeSR' 3&s**T?*4*yv-4^JiEOft:»&«:» % 
i - 4 co®teffiA1ftrta^3«tcpi»^^ y ^-wafc 
^5nr. *s»©*^*^fc^»©#y^--r 

v-©iR*tti 0WtS»R:fi*o^ c*i&©*S 

S i -HXOKftttOtttitfy'? 
[0152] 1 0 

»oi^ra^^o 3 0 0ml©E9P77^3(C7U 
-^©vW*/»?A#J(l. 21g (4 9. 8mm o 
I ) £Aft* K^M^'C^^^^rt^^L'^ **<fc 

ml^ra^^xnrtCcftjA*. ^^(DW^HiMt 

4. 9 U (4 5. 1 mm o I ) (DTHF (20ml) 
jB»*3BB"C»o< 0 <tt2 0#l»MtT) flTFU 5 
£ (c jMft U'J77^ X 2 BSTOEaS £ *T x * A> 

jwfc^*^A*»fc. cntc, «ffoft^esa 

m-^^^.;K>^>2. 72g (2 1. 6mm 
o 1 ) OTHF (3 0m 1 > »SK*2 0»IBM*TWT 
l 4 S^fc^Ly^^^^XttSRrii^lHS^S^T 
ai»(OW«^^*t/^AKSI (2 1. 6mmol)e 

fee 

[0153] *ec# y ~?-0>&J&fc-o\<>Xi&'<Z> o ras 
«±a<DW«v ^ Aii^o^Cc? I ^rfe^tfo 
7t 0 ±jS0>W«^y*V»?ABESi©Aofti^^X3«: % 
m&VMft-OKMh. ^Dd^^^>7>3. 8 2 
g (21. 6mmo 1 ) (DTHF (2 0ml) *««:2 
O^MaW-frSTl/te. «T»TiW«c««v^*?/9 

Aw»©aftjt*»j«jfeu, *tt«aawK:«cofc. 3 

r««M*!fo/c. h'/y^S/»;^09-fP (Me 
, S i C 1 ) 2. L 7 g (20. 0 mm o 1 ) */B63R 
(CfJOAfc. S'J^BO 0m 1 V^X^OCO. 1 fll^O&M 
*«jE3 0 0m 1 frffiftOykftbtc. 500ml7W 
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C McffiT a - h «<DJBatSS* ^ ^ < 0 (30 tt 
r) SSTL/c ^>*> (50ml) IWH*» 

98%) fcfSft:, C*l*4 0ml®THFfc:i6*»U n 
l/tT«ai3. 9 7gr (IR^8 0%) t?Bm©#yv-t 
*»*«tt8. 00 0. »¥*»fltt3, 7 0 0-C^ 
[0 15 4] KTtCSXShfcrf U ^~©#WfiS££2 

(1) 5E3R4Mff(C 1 .H,oSi) : C:83.18% (JHMS83.43JQ, 
H:4.42K(«lftffl4.3»0>Si:12.08X (ffiftffiE.lSX) . 

(2) I R CM Jl/A) on" 1 : 3070Cw). 2162 (s, Si H), 1 
591(w). 1476(m). 1430(m). 1167(m). U15(m). 950 20 
(m). 8l2(s, Si-H), 735(m)» 697(m). 684(m). 

(3) 1 H4MR(500MHz, CDCl 3 ) S : 7.9-7.3 (m. 9H, ^> 
•tf>B£<D*3fO. 5.11(S.1H. Si-H)„ 

(4) 13 c-wR(500f*tz. ayc\ 3 )8 : 135.9. 134.8, 132.9. 

130.7. 129.9. 128.4.028.3. 122.6. 107.2. 86.6 0 1 

34.8. 130.7. 129.9. 128 . 3ppm * r,;l/S<D£5SR. 1 

35.9. 132.9. 122.6, 128.4ppm |£7 x ~ U>tt<DlK 
sg 4 107.2. se.eppmtix^.r.U^XORSRT**. 

(5) 29 Si-NWl(50QMHz. CDC1 3 ) 8 : -63.5ppm (ffl 1 
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